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ABSTRACT 

Providing the student with an understanding of the 
basic refrigeration fundamentals, the course introduces the various 
types of tools and equipment used in this trade. The course consists 
of 90 clock hours and is organized into six Instructional blocks. The 
student will gain an understanding of trade terminology, heat and 
temperature, transfer of heat, refrigeration components and the 
principle of the basic refrigeration cycle. The course will also 
provide an understanding of the tools necessary to function in this 
field and includes flaring, bending, swaging, and soldering of 
refrigeration tubing. Manipulative instructional methods include 
demonstration and shop use of actual appliances, equipment, and 
appliance components, as well as mock-ups and demonstration pieces 
and kits. A bibliography lists basic and supplementary references and 
audiovisual aids and an appendix provides a sample post-test. (Mff) 
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Course Description 



9013 9013.01 

9025 48 9025>05 Fundamentals of Refrigeration 



State C agory County Dept. County Course Course Title 

Nu .jer Number Number 



ihls quinme^cer course provides the student with an introduction to refrigeration 
and an understanding of trade terminology, heat and temperatur6» transfer of heat, 
refrigeration components and the principle of the basic refrigeration cycle. It 
will also provide an understanding of the tools necessary to function in this 
field and will include flaring, bending, swaging and soldering of refrigeration 
tubing. This is a two or throe quinmester credit course. 

Clock Hours: 90, 135 



PREFACE 



The followlnR qulnmester course outline will provide the students 
wlt^ an understanding of the basic refrigeration fundamentals and will 
also introduce them to the various types of tools and equipment used in 
this trade. In addition, it will provide him with an opportunity to 
demonstrate the knowledge and ^^kills he has learned in the classroom. 

This course is taught in a two hour block for 90 clock hours or a 
three hour block for 135 hours. In each instance, the course consists 
of six instructional blocks, however, t!ie three hour session permits the 
student to cover each block in more detail and also provides added oppor- 
tunity to practice and Increase his skills. 

M£.nipulative instructional methods include demonstration and shop 
use of actual appliances, equipment and appliance components, as well as 
mock-ups and demonstration pieces and kits. Related instruction is taught 
through lecture, books. Instructional sheets and chalkboard presentations. 
Students are expected to keep notebooks and to complete daily related and 
manipulative assignments. Opportunity is provided for practicing newly 
learned techniques. 

An adjunct to the listed instructional methods is provided through 
the Instructors utilization of audiovisual equipment and materials. 

This outline was developed through the cooperative efforts of the 
instructional and supervisory personnel, the Qulnmester advisory committee 
and the Vocational Curriculum Materials Service, and has been approved by 
the Dade County Vocational Curriculum Committee. 
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PRi" GE • i 

Gr.LS , iii 

SPECIFIC BLOCK OFKlii:CTlV.iS iv 

.jIBLIOGRAPHY 5 



BLOCK 

I. ORIENTATION (5 Hours) 

Introduction ^ 

Student Responsibilities 1 

Course Benefits 1 

II. FUNDAMENTALS OF REFRIGERATION (40 Uoiirs) 

Trade Terminology 1 

Heat Energy and Pressures 1 

Temperature Scales 2 

Refrigeration Components . 2 

Refrigeration Cycles and Systems 2 

III. REFRIGERATION SERVICE TOOLS (30 Hours) 

Basic Hand Tools 2 

Basic Testing t^iuipment 2 

Special Purpose Tools ... 2 

IV. REFRIGERA'JTS MiD DRIERS (25 Hours) 

Refrigerants 2 

Refrigerant Storage - 3 

Safety Regulations 3 

Driers 3 

V. REFRIGERATION M,\TERIALS (35 Hours) 

Tubing 3 

Bonding Tubing 3 

Connecting Tubing . . . . 3 

Tubing Fittings ' 3 

Repairing Tubing 3 

VI. QUriMESTER P0ST-T2ST 

APPENDIX: QUINMESTER POST-TEST SAMPLE . , 7 
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GOALS 



The student must be able to: 

1. Demonstrate proficiency in the job skills he will be expected to per- 
form as a technician. 

^. Practice, in dally use, all shop safety methods and practices. 

3. Use with knowledge and understanding all hand tools and testing equip* 
ment used by a technician. 

4. Explain the cycles of refrigeration using the proper trade terminology. 

5. Relate the principles of heat and pressure to refrigeration principles. 

6. Identify the different refrigerants used in the refrigeration trade. 

7. Work with copper tubing as used in the refrigeration trade. 
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SPKCIFIG BLOCK JBJECTIVES 



'hOCK I - ORIENTATION 

Tl student must be able to: 

1. Describe some of the processes used to refrigerate in the past, 
and discuss their operating principles, relating and comparing 
those processes to the ones used today in the refrigeration field. 

2. Identify and list the different applications of refrigeration 
equipment he will learn in the refrigeration trade. 

3. List and explain the primary i^uties of a refrigeration technician 
and the career opportunities open to him. 

4. Work in a safe and responsible manner by himself and around others, 
thereby demonstrating his knowledge and understanding of all school 
and shop regulations. 

BLOCK II - FUNDAMENTALS OF REFRIGERATION 

The student: must be able to: 

1. Demonstrate an unHerstanding of the technical terminology used in 
the refrigeration trade by being able to define the terms of the 
trade. 

2. Discuss the relationsuip of heat and pressure as related to the 
refrigeration system. 

3. Discuss the various refrigeration systems and their applications 
In the refrigeration trade using the proper technical names of 
the components. 

4. Define the operation in detail of the refrigeration cycle using 
the necessary diagrams and trc^nicnl trade terminology. 

5. Discuss in detail the basic ^.rlnciples of refrigeration. 

BLOCK III - REFRIGERATION SERVICE TOOLS 
The student must be able to: 

1. Name and describe the function of all hand tools used in the 
refrigeration trade and be able to use them in a safe and correct 
manner. 

2. Select and describe the use of the proper testing equipment to 
check the refrigeration system. 

3. Name and describe the functions and reasons for using special 
purpose tools. 

BLOCK IV - REFRIGERAirrS AND DRIERS 

The student must be able to: 

1. Define the word refrigerant and list the various types of refrig- 
erants dlscuf?slng the requirements for rofrlgerants in a refrig- 
eration cycle. 

2. Store and fill refrigeration cylinders in a safe and proper manner. 
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^. Writo and practice the safety regulntlons to be observed when hand 

handllnR rofrigerants. 
4. Define tho word drier and discuss the construction and placement 

of this component In a refrigeration system. 

Bl K V - REFRIGIilUTION MATERIALS 
The student must be able to: 

1. Identify and select various types and sl?:es of refrigeration tubing 
used In the refrigeration trade. 

2. Bend tubing using the proper ^ools. 

3. Perform the different methods of connecting refrigeration tubing 
using the various fittings obtainable in the refrigeration trade. 

4. Repair tubing that has been damaged using the different approved 
methods ns used in the trade. 

BLOCK VI . nuiNMESTER POST-TEST 

The student must bf^ able to: 

!• Satisfactorily complete the quivimester post-test. 
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Course Outline 



AIR CONDITIONING AND HEATING M2CHANICS 1 - 9013 
APPLlANCli REPAIR 2 - 9025 
(Fund.-imentnls of Re friseration) 

Department 48 - Quin 9013.01 and 9025.05 



I. OPIENTATION 

A. Introduction 

1. History of refrigeration 

a. Early experiments 

b. Modem uses of refrigeration 

c. Appllcntlons of refriRcration and air conditioning 

2. Duties of refrigeration technician 

a. Installing, units 

b. i^iapnosinp, and analyzing malfunctions 

c. Rcbuildinj^, replacing and repairing components 

B. Student Responsibilities 

1. Safety regulations 

a. Identifying and correcting hazards 

b. Vorking v^ith others 

c. Obcyinf* instructions and regulations 

2. Shop rec'^ul ^^tions 

a. Shop ri\d school rules 

b. Care of tools and equipment 

c. nlcan-up assignments 

C. Course P neflts 

1. Learning and improving basic skills 
a. Identify tools and equipment 

h. Using tools and equipment properly 

2. Career opportunities 

a. Shop technicinn 

b. Outside service technician 

c. St'pervi^^or 

d. Manager 

ct, ^insiness ounier 



11. FUNDA>fENTALS OF RI-FRIGER^MION 

A. Trade Terninolo'^.y 

1. 7oc'^! alary of rofrigorat ion terms 

2. Tccijni ra 1 jonponent names 

3 . Techn i c a 1 con t rol n amc s 

B. Hmt Hn« r/7 nnd ?rt»ssurcs 
1 . S ^n'sf^ilc boat 

?. Int^'-it boat 

3. ;?r 1 .-t ionshi p (^f nrcsBure to boat 
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Tenporaturo Scales 

1. Fahrenheit scales 

2. Centigrade scales 

3. Coavertlng scales 

4. Humidity measurement 

5 Temperature measurements 

I. Temperature recorders 

Refrigeration Components 

1. Kvaporator 

2. Compressor 

3. Condenser 

4. Metering devices 

E. Refrigeration Cycles and Systems 

1 . Mechanical system 

2. Absorption system 

3. Nonmechanical systems 



III. REFRIGERATION SERVICE TOOLS 

A. Basic Hand Tools 

1. Wrenches 

2. Sockets 

3. Files and reamers 

4. Brushes 

5. Tubing c tters 

6. Flaring tools 

7. Swaging tools 

B. Basic Testing Equipment 

1. Volt-ohmmetor 

2. Wattmeter 

3. Aniporo inoter 

4. Tnnacitor analyzor 

^) , Temperature recorders 
6. Tost cords 

Special Purpose Tools 

1. Refrigeration charging tools 

2. Gauge manifold 

3. Vacuum punp 

4. Charging cylinder 

5. Torches 

6. Refrigerant cyHndrr 



IV. REFRir,ERA;:TS A.ND DRIERS 

A. Refrigerants 

1. Definition of n refrigerant 

2. Requirements for refiiger mts 
3# Identifying refrigerants 

4. Classification of refri gercints 




TV. RL:FRTCti:«A:NTS AND DRlliKS (Contd.) 



Rofrigerant Stora^^o 

1. Color codo 

2. Cylinders, .ii^es, types 

Safety Re<^,ulations 

1. Cylinder storage 

2. Filling cylinders 

3. Workers personal safety regulations 

f). Driers 

1. Purpose of driers 

2. Properties of a desiccant 
3# Construction a drier 

4. Location of driers 



V. REFRIGERATION M.MERI\LS 

A. Tubing 

1. Selecting proper type and size 

2. How to cut tubing 

B. Bending Tubing 

1, Usinq springs 

2. Usinp tybe bending tool 

C. Connecting Tubing 

1. Flaring tubing 

a. Why and when to flare 

b. Types of flares 

c. Tool to use for flaring 

2. Swaging tubing 

a. Why and when to swage tubing 

b. Tool to use for swaging 

3. Tube constrictor 

a. Why and when to constrict tubing 

b. Tool to constrict tubing 

4. Annealing; tubing 

p(. Reason for annealing 
b. Method of annealing 

5. Soldering tubing 

a. Soft soldering 

b. fUlber brax^lnj^, 

D. Tubing Fittin'^s 

1. Types of fittings 

2. When and where to uf?e ench type 

E. Repairing Tubing 

\. Soldering and bra^.ing 
2. Epoxy bonding 

IV. QUIMMKSTER POST-TEST 
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Audiovisual Aids : 
Slides and Records: 

1. Definitions . GTR I. 35 mm. 

Air Conditiopi np, Company. 

2. Refrigeration Cycle . GTR 2. 

Air Conditioning Conipany. 



34 slides. Color. 1970. Carrier 
10 slides. Color. 1970. Carrier 



APPENDIX 
QMinm'.\''>tGr Post-Tent S,imple 



Qulnmester Post-Test 
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irue^'False Test Items 

.ioh oi the following statements is either true or false. If the Btatement 
i , truij, draw a circle around t lu letter T following it, if the statement 
i^ false, draw a circle around the F. If a statement is fdlse in part, it 

1. ' . ti rely faliie. . 

!• livapor^it 1 on of moisture cannot cool water. T F 

2. Food preservation was accomplished by using natural ice In 

the I^^th century. T F 

3. Cumfor*: coolin.^? Is not necessary in today's modem living. T F 

4. Refrigeration can be applied for uses other than food 

ores, rvat i on. T P 

5. There Is no ha-^ard involved In rofric^eration work. T F 
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f*'' in!ii»»stf»r Post - Tesf- 



v*:to Score 



Compietiion l\:St Items 
c ipL't e r.ich ,>r ' lu> followin>^ star'Mn-.Mit^ by writing the missing word or 



' r » ^'r i .'ornt i^n technician could ^K^'^cc to 



wrench measures tho degree of thlghtness 



of bolts. 

In or^lt^r to n.^Msuro nv^wor a meter is used. 

, To r!( .-;;,ri^ !>r -ssjri o-i n rcLrif^,t.!rating system a 
i >^ connecteJ to th(? syst*>n. 

"^t A rt! ! r i vv."^rant cylinder simuUl be transported in an 
pas it ion. 
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: rip 1:1 r^sr items 

.ch **t >c ' n t)i»o is \'i>ri!, ^ '/n*. c.v nhrase to make It correct. 
I nly one > i iio chi^icf s ' istv^c correct. TMnci^ the letter of the choice 
^ Ti.ik..* i.M t h'^ .piic«' pvrvl > d n! the ^ .'i. 

A (kI ft rT'it;«'raiir uisi:: 

; >l ini x ith nil 
>. !;i>; v'i th oil 
c. P»(^ runit o:':ic 



2. c]fl.. '2 ^'^'1 ii^^''*"'-* 



1. ;t rn I r-'o i St nri 

[v{ : tri c-t: rclri'vrant 

^. in'jnlin^; is nccomp 1 ishoct thrnw;;h the use ni: 

Rv \vi .'/ rants 
h. Torrh 
n.!r*"^t»rs 



i. iho mininum snf : b;ndln^' ratlins tor snuil 1 tubing is: 

<'2. '-^x di ar;(?Lor 

h . i ami: tor 

5;: liint-Kjlcr 

1 . 3x i i artiot ur 

1. /f!h. /Ivo 
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rhf motor u.sni to ru a.utie urront 

a. (>'Mnmc! -'t' 
L , ., at. ^ iiuil . : 
r. Arnmt tor 

Volt, mot' 

A chiTj;iiiK cylinder is usoJ to: 

n. Adt! oi^ l:o system 

b. fJharge dosiccmt into .;ystom 

c. Add rcfr ip.orf;nt to system 

d. Ketnovc 'noii^ituro from system 

A compound gauge monsures: 

n. rrossure only 
'n, Torupcraturt' only 

T. mpornturc and pressuro 
d. Inches o r vacuum raid presrure 

^iafoty rogulntlons nro necessary: 

a. To protect equipnicnt 

b. T> protect tha vor'u^r 

c. Both a niid b 

d. :!one of thu abov ^ 
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ANSV.'Ki{ KiiY ro QL'llJMESTliR POST-TliST 



1. ? 

..: . T 

3. F 

A. T 

5. F 

1. K.inanor, f^'c^Vii omor, fu-pt^rvisor 

2. Torque 

3. Watt 

4. G''>i;';o nr.nifol .l 

5. 'Jprir,ht 

Multiple Choice 

1. c 

2. d 



3. a 



4. b 

5. c 

6. b 

7. c 

8. c 

9. d 
10. c 



